Project Tech Support2 was a randomized controlled trial that tested three methods of text message delivery for reducing methamphetamine use and HIV risks among MSM. From March 2014 to January 2016, 286 methamphetamine-using MSM were randomized into: (1) interactive text conversations with Peer Health Educators, plus five-times-a-day automated theorybased messages, plus a weekly self-monitoring text-message assessment (TXT-PHE; n = 94); or, (2) the daily automated messages and weekly self-monitoring assessment (TXT-Auto; n = 99); or, (3) 
Introduction

Methamphetamine Use and Sexual Risk Among Men Who Have Sex with Men
In the United States (U.S.), methamphetamine use is estimated to be between two-to-four times higher among gay, bisexual, and other men who have sex with men (MSM) relative to their heterosexual counterparts [1, 2] , and among MSM methamphetamine use is associated with increased numbers of sexual partners and increased engagement in condomless anal intercourse (CAI; 3), as well as increased risk for transmission of HIV [3] [4] [5] . Though often characterized as a drug predominantly used by Caucasian/ White MSM, research has long demonstrated significant uptake of methamphetamine among African American/ Black [6] [7] [8] [9] and non-white Hispanic MSM [10] [11] [12] . Relative to Caucasian/White MSM methamphetamine users, African American/Black MSM methamphetamine users are less likely to inhabit traditionally gay social spaces and institutions, are more likely to be HIV positive, have lower educational attainment, and have lower income [9] . Similarly, Hispanic/Latino MSM methamphetamine users are unlikely to rate highly on "Hispanicism," are more likely to identify as gay and, relative to Caucasian/White MSM methamphetamine users, have lower educational attainment, and are less likely to be fully employed [10, 13] .
Technology-Based Interventions to Improve MSM Health
Research has demonstrated that MSM utilize Internet resources for locating sexual partners [14] [15] [16] . Among 1 3 MSM, Internet sites and mobile phone applications (apps) used for sexual partner selection have been associated with increased odds of both methamphetamine use and HIV sexual risk behaviors [17] . Mobile phone ownership is higher among MSM than among their non-MSM counterparts [18, 19] , including racial minority MSM [20, 21] , and MSM report high levels of comfort in seeking out and receiving health-related information, including sexual health-related information, from their mobile phones [18, [22] [23] [24] [25] .
Intervention delivery via Internet-based and mobile phone technology has consistently demonstrated promising results among stigmatized populations including MSM, substance users, the obese, those with suicidal ideation, the homeless, and persons living with HIV and other chronic medical conditions [19, [26] [27] [28] [29] [30] [31] . Meta-analytic evidence suggests that the primary barriers discouraging MSM methamphetamine users from accessing methamphetamine abuse treatment are psychosocial in nature (e.g., stigma/embarrassment, privacy concerns; [32, 33] ), obstacles which are endemic to brickand-mortar treatment modalities but which can easily be addressed through technology-based delivery. The ability to send and receive text messages has been highlighted as a particularly well-suited tool to intervene in the risk behaviors of MSM [34, 35] . In contrast to other technology-based interventions, (1) text messaging is reliant only upon cellular, rather than more expensive and/or inconsistent Internet connectivity, and (2) unlimited SMS functionality is a common inclusion service in most contemporary mobile phone contracts. Furthermore, text message interventions can be easily and inexpensively modified to be targeted, tailored, and personalized to specific participants.
Use of text messages in mobile health (mHealth) interventions for MSM have shown numerous beneficial effects, including significant increases in study retention specifically among minority MSM [36] . Evidence demonstrates that methamphetamine-using MSM provide particularly complete records of their methamphetamine use when queried periodically via text message than when assessed on computer-administered interview alone [37, 38] . Among HIVnegative MSM, administration of text messages related to sexually transmitted infections (including HIV) significantly increases rates of STI/HIV testing [39] , and among MSM living with HIV, receiving text messages has been associated with increased medication adherence and improved viral load/CD4 outcomes [40] .
Our prior text-messaging research demonstrated associations between application of theory-based text messages and reduced reports of methamphetamine use and HIV risk behaviors among MSM, though the pilot study employed a small sample and lacked the control group necessary to isolate specific intervention effects [41] [42] [43] , indicating the need for a randomized controlled trial. Extending upon such preliminary evidence, this randomized controlled trial isolated the immediate and sustained effects of three nested methods of text message delivery designed to reduce methamphetamine use and HIV sexual risk behaviors among out-of-treatment MSM. It was hypothesized that among this sample of non-treatment seeking methamphetamine-using MSM, the magnitude of reductions in reported days of methamphetamine use and episodes of condomless sexual behaviors would be greater from theory-based interactive text messages transmitted by Peer Health Educators (TXT-PHE) than by unidirectional text messages transmitted by automation (TXT-Auto), which in turn will produce significantly greater reductions than the assessment only (AO) attentional control condition based on self-monitoring principles. The widespread adoption of mobile phone-based text-message interventions are dependent upon the identification and optimization of efficacious delivery methods.
Methods
Participants
Participants (N = 286) enrolled from March 2014 through January 2016. Eligibility criteria were self-identified MSM, between the ages of 18-65 years, used methamphetamine within the previous three months, reported CAI (includes insertive and receptive behaviors) with a non-primary male partner in the previous 6 months, not currently in treatment or seeking methamphetamine abuse treatment, has a personal cell phone with unlimited texting service and the capacity to charge the phone daily, able and willing to provide informed consent and comply with study requirements. Individuals were excluded if they did not meet all criteria, were unable to understand the Informed Consent Form (unable to pass a consent quiz), or were determined to have a more serious psychiatric condition (Structured Clinical Interview for the DSM-V-MINI [SCID-MINI] verified) that was beyond the safe enrollment of the study procedures.
Procedures
Participants responded to a community-wide recruitment effort designed to reach a diversity of methamphetamineusing MSM, and included street-and venue-based outreach (e.g., sex clubs, bathhouses, dance clubs, stroll streets, bars), print media (e.g., magazines that target gay communities), online social media site advertisement and geolocation-based dating apps, flyers and posters distribution, and participant referral. Potential participants were screened for eligibility and scheduled for an in-person intake, including all baseline evaluations, within 24-48 h of their initial inquiry. Following screening and informed consent, participants completed a baseline Audio Computer Assisted Self Interview (ACASI) assessment comprised of the behavioral measures. All study procedures were conducted in English. At the completion of the ACASI assessment, participants were administered the SCID-MINI by a research assistant, and biomarker testing for HIV, STIs and drug screening. Participants received a follow-up ACASI at 8-weeks (intervention completion), 3-, 6-, and 9-months post-enrollment. Participants were encouraged to notify study staff immediately if they lost their cell phone or changed their cell phone number; given that the SMS intervention phase only lasted 8 weeks, lost phones or changed numbers were rare. Per CDC guidelines for HIV and STI testing (i.e., every 3 months for high-risk individuals), the biomarkers were tested at all follow-up time points with the exception of the 8-week assessment. Participants were compensated with a $25 gift card for completing all the admission procedures, a $25 gift card for completing the 8-week follow-up assessment, and a $50 gift card for completing the 3-, 6-, and 9-month follow-up assessments. All research activities occurred at a community research center in the Hollywood area of Los Angeles County, California that had worked continuously with methamphetamine-using MSM for over two decades; such rapport and familiarity assisted in overcoming stigma associated with methamphetamine use or other characteristics. Participants assigned to this condition engaged in interactive text message conversations with a PHE, received five automated scripted text messages per day, plus a brief weekly text-based assessment querying their methamphetamine use and HIV sexual behaviors in the previous 7 days. The text messages transmitted via a PHE were interactive and adaptive to the needs of the individual participant, and focused on health promotion and referrals. PHEs initiated text messages to participants and also responded to participant-initiated queries and participant responses to the PHE messages. To allow the text message conversation to flow, the PHE also transmitted extemporaneous HIV prevention text messages, which were found during the pilot study to be easily integrated with the scripted text messages [42] .
Before each participant left the study site, immediately following the baseline visit, the participant received the first welcome message. The initial message was not a theory-based or gay-specific message, but rather a welcome message that verified that the participant was properly registered into the text-messaging platform such as "Thank you for your participation!" or "Welcome to PTS!"
Immediately following the initial welcome message, the five-per-day automated scripted messages began. Participants who responded to the scripted text messages or initiated queries or requests for support were sent real-time messages back from the PHE. To maintain dosing consistency between text messaging correspondences, the PHE had an upper limit of approximately 20 messages sent per party (i.e., 20 messages from the PHE to the participant and 20 messages from the participant to the PHE), or 40 messages total per text-messaging conversation. The PHE could engage in a maximum of four "text-messaging conversations" per day, per participant. Text messages were transmitted and responded to in real time, at the peak hours of highrisk activities, which were determined in the pilot study [35] to be: Monday and Tuesday 12:00PM to 8:00PM, Wednesday and Thursday 12:00PM to 1:00AM, Friday 12:00PM to 2:00AM, Saturday 3:30PM to 2:00AM, and Sunday 3:30PM to 12:00AM. Participants never received the same scripted text message twice.
Following the 8-week intervention period, participants received post-intervention "stay in touch" such as "Hi! Your follow-up visit is a couple weeks away. It will be good to see you again." The "stay in touch" messages were used to maintain a high follow-up rate and to schedule the follow-up appointments.
TXT-Auto: Theory-Based, Gay-Specific, Text Messages Transmitted by Automation, Plus Weekly Self-Monitoring Text-Based Assessments
Participants assigned to the TXT-Auto condition received the same theory-based, gay-specific, scripted text messages as those transmitted in the TXT-PHE condition and followed the same procedures for the 8-week intervention as the TXT-PHE condition but without the interactive component consisting of participant-initiated queries or the extemporaneous text messages transmitted by PHE. For the 8-week intervention the participant received five automated scripted text messages per day. All text messages sent by automation were transmitted in real time during the same identified high-risk hours as the TXT-PHE condition. Similarly, participants in the TXT-Auto condition also received the brief weekly text-based assessment on their methamphetamine use and HIV sexual behaviors in the previous 7 days and follow-up appointment reminder messages.
AO: Weekly Self-Monitoring Text-Based Assessments
Participants assigned to the AO condition received the same welcome message and brief weekly text-based assessment on their methamphetamine use and HIV sexual behaviors in the previous 7 days, as well as follow-up appointment reminders, but did not receive any other text messages. The AO condition provided an attentional control and ensured that intervention effects from the TXT-PHE and TXT-Auto conditions were not merely the result of receiving weekly assessments regarding their methamphetamine use and HIV sexual risk behaviors as such repeated assessments may act as a low-intensity self-monitoring intervention [25] .
The Project Text Support 2 Text-Message Library and Platform
Six-hundred-and-sixteen scripted text messages were written for the study, in collaboration with community/peer focus groups. Each was based on one of the theoretical constructs identified during the pilot study: Social Support Theory, Social Cognitive Theory, and Health Belief Model [43] . These theories of behavioral change were originally selected in the pilot study as each contain theoretical principles that have proven efficacy in numerous evidenced-based behavior change studies, and each represent a distinct yet complementary theoretical design. All scripted text messages were gayspecific, i.e., used gay cultural references and/or language such as the following Social Support Theory (Informational Support) message scripted for a participant who is HIV positive, "Poz N using? Not a good cocktail. You deserve to be healthy." Or the following Social Cognitive Theory message scripted for a participant who is an injection drug user, "You have a choice, don't trade your rig for sex." Or the following Health Belief Model message scripted for a participant who is the insertive partner in condomless anal sex, "Using? Tops get STDs, too."
The scripted text messages were categorized in an electronic database, by their theoretical construct and by the participants' profile (e.g., HIV status, whether a participant is an injection drug user). Each participant's risk profile was electronically created based on responses to questions administered in the baseline ACASI, and included: (A) HIV status; (B) ART adherence [only if also HIV positive]; (C) injection drug user; (D) drug use and sex location (e.g., public sex environment and/or commercial sex venue); (E) insertive anal sex partner only; (F) receptive anal sex partner only; and (G) no additional risk profile other than methamphetamine use and sexual risk based on eligibility criteria. Participants only received text messages that fit their specific risk profile (e.g., only a participant reporting injection drug use would receive a text message about safer needle practices). Participants received theory-based text messages personally tailored to fit their self-reported risk profile; the text messages were then randomly selected at baseline for automated administration during the 8-week intervention.
During the 8-week intervention period, each participant in the TXT-PHE and TXT-Auto conditions received a total of 280 scripted theory-based, gay-specific text messages (5 messages/day × 7 days/week × 8 weeks = 280 messages). If a participant self-reported additional A-F risk profile(s), the general message(s) would be replaced with a tailored risk profile message. Thus, 56 messages were written for each risk profile (1 message/day × 7 days/week × 8 weeks = 56 messages). Given that there were six additional risk profiles (i.e., A-F risk profiles), in total, 336 additional risk profile messages were written (6 risk profiles × 1 message/ day × 7 days/week × 8 weeks = 336 risk profile messages). In sum, 616 theory-based, gay-specific messages were written for the 8-week intervention (280 general methamphetamine use and sexual risk reduction messages plus 336 risk profile messages).
Dimagi Inc. (www.dimag i.com), a mHealth development company, programmed the text messaging software system and hosted the system on their HIPAA secure servers. The study investigators provided Dimagi with the 616 pre-written text messages and schedules for automatically delivered messages (i.e., welcome messages, weekly assessments, appointment reminders, and five random messages sent each day). The text-message platform included a menudriven web-interface for selecting text messages by a PHE to send one of the 616 scripted text messages, through the searchable key word feature. To easily select a scripted text message from the message library and/or to craft an appropriate extemporaneous message, the PHE's dashboard displayed the risk profile for each participant in the TXT-PHE condition. Message histories were displayed on the dashboard, which allowed different PHEs to maintain continuity of personalized responses. The web-based, menu-driven system also allowed automatic logging, tracking, and reporting of the specific messages sent, by which PHE, when, and to whom, including reporting and a dataset based on message categories and theoretical constructs.
Measures
Behavioral Risk Assessment-Lite (BRA-Lite): The BRALite is a reduced version of the Behavioral Risk Assessment developed by the first author. The BRA-Lite assessed participant sociodemographic characteristics (e.g., sexual identity, race/ethnicity, educational attainment).
Behavioral Questionnaire-Amphetamine (BQA): The BQA gathered information on HIV-related drug and sexual risk behaviors. Developed by investigators at the University of California at San Francisco, Center for AIDS Prevention Studies [44] and modified, in consultation with the developers, for behavioral studies with methamphetamineusing MSM [45] , the BQA collected detailed data on sexual behaviors with main, casual, anonymous, and exchange partners, as well as engagement in sexual risk while under the influence of alcohol/drugs. A main partner was defined as a person with whom the participant had a relationship where they felt committed to above anyone else and with whom they have had sex. A casual partner was defined as a person that the participant knew, with whom they had sex, but did not consider their main partner. An anonymous partner was defined as someone the participant had sex with, but who they did not know before the sexual encounter and might not know their name. An exchange partner was defined as someone the participant had sex with in exchange for something the participant needed such as money, drugs, shelter, or food.
Structured [46, 47] . The SCID-MINI was administered at baseline only.
HIV Testing: Participants were asked to self-report their HIV status via an ACASI, thus reducing the likelihood of false reporting. Following the baseline ACASI all HIVnegative and status-unknown participants (including any participant unable to provide documentation of their HIV positive status) received a rapid HIV-antibody finger stick blood test (OraQuick). If the test was reactive, the participant was retested with a second rapid finger stick blood test (Clearview Complete). If that test was reactive, the participant was presumed to be positive for HIV antibodies and referred for additional evaluation and treatment. If the second test produced a negative result, then the opposing results of the first test and second test were said to be discordant and the participant was referred for additional evaluation and treatment. Participants who showed documentation of their HIV-positive serostatus (e.g., ART medication, laboratory results) were not given a HIV-antibody test.
STI Testing: Participants were tested for urinary N. gonorrhea and Chlamydia; pharyngeal and rectal swabs were taken for N. gonorrhea and Chlamydia (Aptima). Syphilis was tested by serum RPR, and confirmed by FTA-ABS testing. Positive STI results were reported per state guidelines and participants were immediately referred to care.
Statistical Analysis
The primary outcomes were days of methamphetamine use, episodes of sex while under the influence of methamphetamine, and number of episodes of CAI with main male, casual male, anonymous male, and/or exchange male partners. All data were self-reported and all variables used a 30-day recall period. Descriptive statistics were calculated for all variables according to their level of measurement (counts and percentages for nominal variables, means and standard deviation for counted and continuous variables). Contrasts across random study condition assignment were carried out using Chi square tests for categorical variables and ANOVAs for count and continuous variables. During bivariate contrasts it was discovered that the three study conditions demonstrated significantly different patterns of HIV sexual risk behaviors at baseline, in spite of randomization.
To account for such baseline differences during multivariable analyses, and to overcome potential "floor" effects for conditions demonstrating lower baseline risk, outcome variables were standardized [i.e., mean = 0; standard deviation (SD) = 1] within study condition according to each condition's observed baseline values. Multivariable analyses took the form of six discrete robustly estimated generalized linear longitudinal multilevel models with the Gaussian family and identity link function (to account for the positive/negative values and continuous nature of the standardized outcome variables). Observations were nested within participants, and outcomes were regressed simultaneously on random group assignment, study time point, and their interaction. Age and HIV status were included in all multivariable models as statistical controls, given their known associations with both methamphetamine use and HIV sexual risk behaviors among MSM. All statistical analyses were carried out using Stata 13SE, and all multivariable statistical tests are two-tailed. Given the inclusion of multiple interaction effects and thus the inflated probability of a Type-II hypothesis error, results are flagged at p ≤ 0.10. Figure 1 illustrates the study progression and retention from initial screening through 9-month follow-up evaluations. In total, 286 out-of-treatment, methamphetamine-using MSM enrolled in the study, of which, 94 were randomized into the TXT-PHE condition, 99 were randomized into the TXT-Auto condition, and 93 were randomized into the AO condition. Total participant follow-up rates were 83.8% at intervention completion (i.e., 8 weeks), 89.7% at 3-months follow-up, 86.3% at 6-month follow-up, and 92.7% at 9-month follow-up. Table 1 indicates no significant differences in sociodemographic characteristics, methamphetamine use disorder severity, or average response rates to weekly attentional control assessments across random study condition assignment. Participants averaged 42 years of age (range = 18-65 years), predominantly self-identified as African American/Black (44%) or Hispanic/Latino (25%), self-identified as gay (67%), and most had achieved at least a high school diploma (82%). Biomarker testing and/or medical/pharmacy record verification revealed a HIV-positivity rate at baseline of 41%. Most participants were diagnosed, via the SCID-MINI, with current severe methamphetamine use disorder at intake (64%). The average response rate to the weekly text message assessments was 63%.
Results
Study Progression and Retention
Participant Characteristics
Methamphetamine Use and Sexual Risk Behaviors Intervention Effects
Immediate reductions in primary outcomes (i.e., days of methamphetamine use, episodes of sex while under the influence of methamphetamine, and CAI with main/casual/ anonymous/exchange male partners) refer to reductions observed at intervention completion (i.e., 8-weeks post randomization); sustained reductions in primary outcomes were defined as significant reductions from baseline evident at 9-months post randomization. As Table 2 demonstrates, participants in all three study conditions achieved immediate reductions in self-reported episodes of sex while under the influence of methamphetamine, as well as in self-reported episodes of CAI with casual male sexual partners. Additionally, by 9-months post-randomization, participants in all three conditions sustained significant reductions in selfreported days of methamphetamine use, self-reported episodes of sex while under the influence of methamphetamine, and self-reported episodes of CAI with casual male partners. Both of the intervention conditions (TXT-PHE and TXTAuto) achieved four of the six immediate reductions and five of the six sustained reductions. The AO control condition achieved three immediate and three sustained reductions. Findings in Table 2 demonstrated significant baseline differences in two primary outcomes (i.e., episodes of CAI with main and casual male partners), implying the need for adjusted multivariate analysis. Table 3 , therefore, provides the results of six adjusted multivariate models, one for each of the six primary outcomes; results describe six discrete robustly estimated generalized linear multilevel models, each regressing standardized values of one primary outcome onto (a) random study condition assignment, (b) study time point (i.e., baseline and 8-weeks, 3-, 6-, and 9-months postrandomization follow-ups), and (c) their interaction. Results of multivariate models confirmed bivariate results and demonstrate that over time all three conditions evidenced significant reductions in methamphetamine use (coef. = − 0.10), episodes of sex while under the influence of methamphetamine (coef. = − 0.09), and episodes of CAI with casual male partners (coef. = − 0.06). Multivariate models also revealed, however, that participants in the AO condition significantly increased episodes of CAI with main male partners over time (coef. = 0.12), whereas participants in the TXT-PHE (coef. = − 0.19) and TXT-Auto (coef. = − 0.16) significantly 
Discussion
This sample of predominantly racial/ethnic minority MSM demonstrated high rates of methamphetamine use, engagement in sex while under the influence of methamphetamine, and engagement in CAI with male partners. The HIV prevalence rate of 41% closely matched the observed HIV prevalence rate of an earlier study with out-of-treatment, methamphetamine-using MSM in the same urban city (i.e., 42%), demonstrating consistently high HIV prevalence in this population [48] . Further, nearly two-thirds of all participants enrolled in the current study were diagnosed with a severe methamphetamine use disorder at baseline, again corroborating the empirical association between methamphetamine use and risk for HIV infection among MSM. Results demonstrated that assessments sent weekly via text message and designed to self-monitor both methamphetamine use and HIV sexual risk behaviors (the AO condition) served as a sufficient attentional control to prompt significant reductions in both methamphetamine use and CAI with casual male partners. This is a critical finding, particularly for scalability in resource-limited regions or agencies. Results further suggest that participants randomized to receive automated theory-based text messages (the TXT-Auto condition) outperformed the AO condition along multiple primary outcomes, including episodes of CAI with main and anonymous male partners, as well as episodes of sex while under the influence of methamphetamine. Finally, results indicated no additional benefit from engaging in interactive text messaging conversations with Peer Health Educators (the TXT-PHE condition), contrary to hypothesized outcomes.
Though it was hypothesized that the highest-intensity condition (i.e., TXT-PHE) would be the most effective at eliciting behavioral change, findings demonstrated that selfmonitoring weekly text-message assessments only (i.e., AO) were sufficient to prompt reductions in methamphetamine use and CAI with casual male partners, and that receiving automated theory-based text messages actually outperformed interactive text message conversations with Peer Health Educators for reducing CAI with anonymous partners. This finding may also be understood by examining the distinction between didactic and Socratic communication methods (represented by "one-way" vs. "two-way" textmessaging communication, respectively; [24] ), and their relative appropriateness for methamphetamine-using MSM. Automated text messages are inherently didactic, as they presume a "top-down" approach to information transfer; the model presumes that the participant's role is to learn, and the phone's role is to teach. Conversely, the TXT-PHE condition was premised on the Socratic method of communication.
Both participants and Peer Health Educators have important information to contribute to the communication, it has become a conversation rather than an explicit opportunity for the participant to learn. The "social distance" between the participant and the purveyor of information is reduced in the Socratic method, as each party is considered a contributing member to the shared knowledge pool. Evidence from this study may indicate that methamphetamine-using MSM exhibit slightly superior responses to didactic methods of instruction (an insight which may have important implications for face-to-face interventions with methamphetamineusing MSM, as well), though further research is needed.
Limitations and Conclusions
These findings must be interpreted in light of the study limitations. This study was limited by its lack of a true control condition, as well as the use of a convenience sample of MSM who voluntarily enrolled in a study to reduce their methamphetamine use and engagement in HIV sexual risk behaviors, both of which limit the ability to distinguish behavioral change in the AO condition from epiphenomenal changes that would have occurred even in the absence of this study. Furthermore, the study was conducted in a large metropolitan city in the southwestern United States and generated a sample whose racial/ethnic composition and level of methamphetamine use do not reflect national averages or broader communities of MSM in the U.S.; results may not be generalizable to MSM who do not use methamphetamine, who do not have a severe methamphetamine use disorder, MSM who live in rural or predominantly Caucasian/White communities, to those who are actively seeking treatment for their methamphetamine use, or other MSM in general. The study hypothesis, i.e., that reductions in methamphetamine use and HIV sexual risk behaviors would be greater from interactive text messages transmitted by Peer Health Educators (TXT-PHE) than by unidirectional text messages transmitted by automation (TXT-Auto), which in turn will produce significantly greater reductions than the assessment only (AO) condition, was not achieved. Rather, in this sample of methamphetamine-using, non-treatment seeking, but risk-reduction seeking MSM, the application of a weekly text message assessment on methamphetamine use and sexual risk behaviors was associated with significant reductions in rates of methamphetamine use, engagement in sex while under the influence of methamphetamine, and CAI with casual male partners. Theory-based text messages sent via automation augmented these results, and further demonstrated reductions in CAI with anonymous male partners; whereas, interactive text messaging conversations with Peer Health Educators failed to improve upon results achieved through automation.
Resource-limited environments and/or service providers working with methamphetamine-using MSM for whom the automated delivery of theory-based text messages is not feasible may consider adopting an intervention consisting of a weekly text-message assessment whereby participants can self-monitor their drug-and sexual-risk behaviors. Findings presented here suggest that, among this sample, even such limited attentional control can have significant positive impacts on methamphetamine use and HIV sexual risk behaviors. For researchers, service providers, and policy makers interested in a higher level of technology-based intervention, automated unidirectional delivery of theorybased text messages may augment weekly self-monitoring assessment to increase positive outcomes, especially HIV sexual risk behaviors outcomes. Additionally, automated messaging is substantially easier to scale compared to peer-mediated messaging as neither staffing nor training are involved. Weekly self-monitoring assessments are even easier to deliver in terms of replication and adaptation, and eliminate the SMS costs (approximately 2 cents per messages in the U.S.). Future replications for other populations and outcomes might consider a staged approach of starting with self-monitoring assessments that may have impacts on some outcomes while the potentially more efficacious theory-based and tailored text-messages may be developed to improve impacts on other outcomes. These findings are very promising for the dissemination and scalability of this and other text-messaging interventions.
